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DETAILED ACTION 

1. This office action is in response to the Application 10/760,295 filed 
01/21/2004. 

2. Claims 1-18 are pending in the Application. 

Drawings 

3. The drawings are objected to because: Fig. 3 does not have all labels of 
some elements, while they are in the description of the figure in the Specification (page 
7). 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

4. Claims 10, 11, 15-19 are objected to because of the following informalities: it 
is not clear what the Applicant intend to mean by "first one", "second one", third one" 
"fourth one". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kitahara (US Patent 6,389,584). 

With respect to claim 1 Kitahara teaches a method of laying out an integrated 
circuit having a semiconductor substrate and metal interconnecting lines disposed 
above the semiconductor substrate as shown on the Figs. 1a, 1b, 2a, 2b (col. 1, II. 39- 
46; col. 2, II.38-44), the metal interconnecting lines including a core ring with a first 
power line and a first ground line, the first power line and the first ground line being 
mutually adjacent, the core ring supplying power to circuits surrounded by the core ring 
as shown on the as shown on the Figs. 2a-2c, 3a-3c, 5a-5c and 9, wherein, for example 
the Fig. 5a depicts integrated circuit layout typically including substrate, interconnecting 
lines disposed above semiconductor substrate, wherein metal interconnecting layers 
M1, M2, M3 include typically metal interconnecting lines including a core ring with a pair 
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of power and ground lines (Vdd and Vss) and core ring supplies the power from Signal 
source 558a (Fig. 5a) to the circuits surrounded by the core ring (Fig. 9) (col. 8, 11.8-18; 
col. 2, II.38-44), the method comprising: laying out at least one metal-oxide- 
semiconductor (MOS) capacitor unit below the core ring the MOS capacitor unit having 
an active area disposed in the semiconductor substrate and an insulated gate electrode 
disposed on the semiconductor substrate, at least part of the insulated gate electrode 
being disposed above part of the active area as shown, for example, on the Figs. 3a-3c, 
wherein plurality MOS transistors Qp (MOS capacitor unit) (col. 1, II.60-67) are laying 
out below the core ring (disposed on the metal layers M1-M3), wherein each MOS 
transistor has active area as source S and drain D areas and wherein insulated gate 
electrode G (Fig. 3a; col. 2, 11.16-21) and 26 (Fig. 2d) disposed on the semiconductor 
substrate and at least part of the insulated gate electrode is disposed above of the 
active area (drain and source), wherein the gate covers substantially the entire channel 
region (active area) (col. 1, II.46-53); laying out first contacts connecting the active area 
to one of the first power line and the first ground line as shown on the Fig. 3c, wherein 
connecting active area (source and drain areas) of Qp and Qn with power line Vdd and 
ground line Vss (col. 1, II. 57-59), and; laying out second contacts connecting the 
insulated gate electrode to another one of the first power line and the first ground line as 
shown on the Fig. 3c, wherein the insulating gate electrode with power line and ground 
line (col. 2, II.46-59). 

With respect to claims 2-4 Kitahara teaches: 
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Claim 2: wherein the active area is disposed only below the first power line, the 
first contacts connecting the active area to the first power line, the second contacts 
connecting the insulated gate electrode to the first ground line as shown on the Fig. 5B 
active area of transistor Qp such as source S and drain D is disposed below the first 
power line located on the metal layer M2 (which is above of the transistor Qp) and 
connected to the first Vdd, and the insulated gate electrode G of the transistor Qp is 
connected to the first ground line Vss (col. 1, II. 56-58); 

Claim 3: wherein the active area is disposed only below the first ground line, the 
first contacts connecting the active area to the first ground line, the second contacts 
connecting the insulated gate electrode to the first power line as shown on the Fig. 5A 
active area of transistor Qp such as S and D is disposed below the first ground line 
located on the metal line M2 (which is above of the transistor Qp) and connected to the 
ground line depending on which part of the area needs to be protected from plasma 
damage (col. 1, II. 56-58); 

Claim 4: further comprising laying out a metal guard ring adjacent to the active 
area of said at least one MOS capacitor unit within inserting antenna diode next to 
active area of the MOS transistor (col. 3, 11.9-15) as shown on the Figs. 3A-3C (col. 33- 
38); 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 7, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitahara as applied to claim 1 above, and further in view of Lai et al. (US Patent 
Application Publication (US 2004/0195629). 

With respect to claims 7, 8 and Kitahara teaches the limitations from which the 
claims depend. However Kitahara lacks specifics regarding I/O rings for supplying 
power to I/O circuits disposed outside the core ring. Lai et al. teaches : 

Claim 7: the core ring is surrounded by an I/O ring for supplying power to I/O 
circuits disposed outside the core ring, the I/O ring including a second power line and a 
second ground line as shown on the Fig. 1, wherein typically I/O pad (ring) supplying 
the power to internal circuits 12, including a second power line an second ground line, 
the method further comprising: laying out at least one additional MOS capacitor unit 
beneath the core ring within inserting transistors 14 for discharging electrostatic charges 
(paragraph [0005]); and routing a pair of the metal interconnecting lines from said at 
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least one additional MOS capacitor unit to the I/O ring as shown on the Fig. 1 
(paragraph [0040]); 

Claim 8: wherein the core ring is surrounded by an I/O ring for supplying power to 
I/O circuits disposed outside the core ring, the I/O ring including a second power line 
and a second ground line as shown on the Fig. 1, wherein typically I/O pad (ring) 
supplying the power to internal circuits 12, including a second power line an second 
ground line, the method further comprising: laying out at least one additional MOS 
capacitor unit between the core ring and the I/O ring within inserting transistors 16 for 
discharging electrostatic charges (paragraphs [0005]); and routing a pair of the metal 
interconnecting lines from said at least one additional MOS capacitor unit to the I/O ring 
as shown on the Fig. 1 (paragraph [0040]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used Lai et al. to 
teach the specifics subject matter Kitahara does not teach, because it discloses the 
various circuit designs in using ESD protection circuit for discharging electrostatic 
charges coupled to I/O pad (paragraph [0043], abstract). 

9. Claims 9-12, 15-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kitahara in view of Lai et al. 

With respect to claim 9 Kitahara teaches limitations similar to the limitations of 
the claim 1, but lacks specifics regarding I/O rings for supplying power to I/O circuits 
disposed outside the core ring. Lai et al. teaches laying out an integrated circuit having 
a semiconductor substrate and metal interconnecting lines disposed above the 
semiconductor substrate, the metal interconnecting lines including a core ring with a first 
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power line and a first ground line and an input-output (I/O) ring with a second power line 
and a second ground line, the first power line and the first ground line being mutually 
adjacent, the second power line and the second ground line being mutually adjacent, 
the I/O ring and the core ring being mutually adjacent, the I/O ring surrounding the core 
ring, the core ring supplying power to circuits surrounded by the core ring, the I/O ring 
supplying power to I/O circuits disposed outside the core ring as shown on the Fig. 1, 
wherein typically I/O pad (ring) supplying the power to internal circuits 12, including a 
second power line an second ground line including inserting transistors 14, 16 for 
discharging electrostatic charges (paragraph [0005]). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have used Lai et al. to 
teach the specifics subject matter Kitahara does not teach, because it discloses the 
various circuit designs in using ESD protection circuit for discharging electrostatic 
charges coupled to I/O pad (paragraph [0043], abstract). 

With respect to claims 10-12, 15-19 Kitahara teaches: 

Claim 10: wherein the contacts connect the active area of the first one of the 
MOS units to one of the first power line and the first ground line, and connect the 
insulated gate electrode of the first one of the MOS units to another one of the first 
power line and the first ground line as shown on the Fig. 5B active area of transistor Qp 
such as source S and drain D is disposed below the first power line located on the metal 
layer M2 (which is above of the transistor Qp) and connected to the first Vdd, and the 
insulated gate electrode G of the transistor Qp is connected to the first ground line Vss 
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(col. 1, II.56-58), wherein plurality of MOS transistors Qp-Qn and plurality of power lines 
and ground lines are shown; 

Claim 1 1 : wherein the contacts connect the active area of the second one of the 
MOS units to one of the first power line and the first ground line, and also connect the 
active area of the second one of the MOS units to one of the second power line and the 
second ground line as shown on the Fig. 5A active area of transistor Qp such as S and 
D is disposed below the first ground line located on the metal line M2 (which is above of 
the transistor Qp) and connected to the ground line depending on which part of the area 
needs to be protected from plasma damage (col. 1, II. 56-58), including the variations of 
different connections shown on the Figs. 3A-33C, 5A-5C; 

Claim 12: wherein the contacts also connect the insulated gate electrode of the 
second one of the MOS units to one of the first ground line and the second ground line 
as shown on the Fig. 3C; 

Claim 15: wherein the contacts cause at least a third one of the MOS units to 
function as a MOS capacitor connected to the I/O ring within the variations of inserting 
transistors Qp-Qn into the integrated circuit as shown in the shown on the Figs. 3A-33C, 
5A-5C; 

Claim 16: wherein the contacts connect the active area of the third one of the 
MOS units to one of the second power line and the second ground line, and connect the 
insulated gate electrode of the third one of the MOS units to another one of the second 
power line and the second ground line within the variations of inserting transistors Qp- 
Qn into the integrated circuit as shown in the shown on the Figs. 3A-33C, 5A-5C; 
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Claim 17: counting a number of simultaneously switched outputs in the I/O 
circuits; counting a number of protection transistors already connected to the I/O 
circuits; connecting a first number of the MOS units, including the second one of the 
MOS units, to function as protection transistors; and connecting a second number of the 
MOS units, including the third one of the MOS units, to function as MOS capacitors 
connected to the I/O ring; and determining the first number and the second number from 
the number of simultaneously switched outputs in the I/O circuits and the number of 
protection transistors already connected to the I/O circuits within establishing a ratio for 
each interconnect to a gate of the MOS transistors, wherein the ratio relates to the 
physical characteristics of the gate and interconnect and expresses the relationship 
between the area of the gate and interconnect including calculating of the number of 
gates and their interconnections (col. 4, 11.11-17) and including calculating the ratio for 
each segment of an interconnect to a gate input that is not yet connected to a signal 
source (col. 8, H.66,67; col. 9, 11.1-7); 

Claim 18: wherein the contacts connect the active area of at least a fourth one of 
the MOS units to the first power line and the first ground line, the fourth one of the MOS 
units functioning as a protection transistor within searching and analyzing all segments 
for signal ant the particular layer as shown in the flow chart of the Fig. 6A and 
calculating the ratio between area of the wire segment and the total gates area for 
making a decision of inserting more number of diode antenna for protection gate input 
of the MOS transistors from plasma damage (col. 1 1 , II. 8-29); 
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Claim 19: wherein the contacts connect the insulated gate electrode of the fourth 
one of the MOS units to the first ground line within iterations in the process of searching 
and analyzing all segments for signal ant the particular layer as shown in the flow chart 
of the Fig. 6A and calculating the ratio between area of the wire segment and the total 
gates area for making a decision of inserting more number of diode antenna for 
protection gate input of the MOS transistors from plasma damage (col. 11, II.35-48). 
However Kitahara lacks specifics regarding I/O rings for supplying power to I/O circuits 
disposed outside the core ring. Lai et al. teaches connecting MOS transistors to I/O ring 
as shown as shown on the Fig. 1 , wherein typically I/O pad (ring) supplying the power to 
internal circuits 12, including a second power line an second ground line including 
inserting transistors 14, 16 for discharging electrostatic charges (paragraph [0005]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used Lai et al. to teach the specifics subject matter Kitahara does not 
teach, because it discloses the various circuit designs in using ESD protection circuit for 
discharging electrostatic charges coupled to I/O pad (paragraph [0043], abstract). 

Allowable Subject Matter 

10. Claims 5, 6, 13 and 14 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The prior art of record does not 
teach identifying a part of the core ring crossed by comparatively few of the I/O signal 
lines; calculating an antenna ratio of the first power line; and calculating an antenna 
ratio of the first ground line; wherein laying out said second contacts includes 
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connecting the insulated gate electrode to the first power line if the antenna ratio of the 
first power line is greater than the antenna ratio of the first ground line; and connecting 
the insulated gate electrode to the first ground line if the antenna ratio of the first ground 
line is greater than the antenna ratio of the first power line as claimed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Helen Rossoshek whose telephone number is 571-272- 
1905. The examiner can normally be reached on 7:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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